Biliary changes secondary to portal hypertension have rarely been described in published reports. Twenty consecutive patients with extrahepatic portal venous obstruction, all of whom showed a variable degree of abnormalities in the biliary tract suggestive of sclerosing cholangitis, are described. These biliary abnormalities were: focal narrowing, dilatations, and cholangitic changes affecting the main bile ducts and hepatic ducts. The left hepatic duct and its branches were affected in all patients. Only one patient had clinical or biochemical evidence of cholestasis. The mechanism of these abnormalities in the biliary tract of these patients is perhaps the development of portal collaterals.
There are only a few case reports of biliary changes in patients with portal hypertension,'" and most are of patients with extrahepatic portal venous obstruction. We studied the frequency of biliary changes in patients with extrahepatic portal venous obstruction by endoscopic retrograde cholangiopancreatography (ERCP). To the best of our knowledge this is the first report describing biliary abnormalities in such patients.
procedure and what we were looking for and advised that the ERCP findings would probably have little bearing on their management.
SPLENOPORTOVENOGRAPHY
Percutaneous splenoportovenography was done under fluoroscopic control using 40 ml of Conray 420 (sodium iothalamate BP) by the standard technique5 (Fig 1) . Six films at the rate of 1/second were taken. Spontaneous splenorenal shunt was defined when contrast, injected into the splenic pulp, was seen entering the inferior vena cava through collaterals between the splenic and renal veins.
SPLENIC PULP PRESSURE
Splenic pulp pressure was measured using an electronic pressure recorder (Siemens mingograph) at the time of splenoportovenography.
OESOPHAGOGASTRODUODENSCOPY
Upper gastrointestinal endoscopy was undertaken to look for any mucosal lesion in the oesophagus, stomach, or duodenum. Oesophageal varices, ifpresent, were graded according to the criteria of Paquet6 (grade I-IV).
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Results
The papilla and the pancreatic duct were normal in both the groups of patients.
CONTROL GROUP
None of the patients gave any history of biliary disease and their liver function tests were normal. The main bile duct in this group was almost of uniform diameter in the upper, middle, and lower segments. The mean (SD) maximuin diameter of the main bile duct was 4-8 (1 -3) mm, which was significantly greater than the mean diameters of the left and right hepatic ducts (Table II) . The left hepatic duct was wider than the right hepatic duct. The walls of the main bile duct, left hepatic duct, and right hepatic duct were smooth and regular. The intrahepatic ducts on both sides were smooth and had a regular branching pattern. confined to the mid portion of the main bile duct (Fig 2) . All 18 had indentations suggestive of external compression by choledochal varices. Five patients had localised narrow segments in the main bile duct (Fig 3) . The mean (SD) maximum diameter of the main bile duct was 6 7 (2-1) mm, which was significantly greater than in controls (Table II) . In one patient the main bile duct was normal looking but there were two small stones in it, while another patient had abnormalities (narrowing and irregularity) confined to the lower portion.
Left hepatic duct and its branches All patients had an abnormal looking left hepatic duct and branches. The abnormalities were as follows: focal narrowing, dilatations, irregular walls, and clustering of intrahepatic branches. All these changes were suggestive of sclerosing cholangitis. Severe abnormalities (Figs 2-4) were seen in 11 of 20 (55%) while nine (45%) patients had moderate changes (Fig 5) . The mean (SD) maximum diameter of the left hepatic duct was 6 5 (3 0) mm, which was significantly more than in controls. Unlike in control subjects, the left hepatic duct in patients with extrahepatic portal venous obstruction was as wide as the main bile duct (Table II) .
Right hepatic duct and its branches The abnormalities were similar to the ones seen Six patients had block at the splenoportal axis, and three of these had a spontaneous splenorenal shunt. Three patients had a thrombosed surgical splenorenal shunt. The extent of the block in the portal venous axis did not correlate with the severity of the biliary abnormalities seen in the main bile duct and left and right hepatic ducts. All patients had massive collateral veins (cavernoma) at the porta hepatitis because of portal vein obstruction (Fig 1) .
( months. The varices were either absent or thrombosed in the 17 patients in whom obliteration had been achieved, while they were large (grades III-IV) in three patients who still had them.
Discussion
Extrahepatic portal venous obstruction is a frequent cause of portal hypertension in India. In our recent analysis of 521 patients with portal hypertension, three main types were identified: 41% had cirrhosis, 40% had extrahepatic portal venous obstruction, and 18% had non-cirrhotic portal fibrosis.7 In over 90% of our patients with extrahepatic portal venous obstruction, the aetiology was not known.
We have, for the first time, shown biliary changes suggestive of sclerosing cholangitis in 100% of 20 consecutive patients with portal hypertension caused by extrahepatic portal venous obstruction. These changes were most noticeable in the left hepatic duct and its branches. They were seen in this duct in all patients, whereas only 56% had changes in the right hepatic duct. The mid portion of the main bile duct was affected in 90% of the patients. The biliary changes observed in this study did not relate to the degree of portal hypertension, the site of the block in extrahepatic portal venous obstruction, on splenomegaly. Resolution of varices probably had no influence on biliary abnormalities, as three patients without resolution (varices grades III-IV) had biliary changes similar to those in patients whose oesophageal varices had been successfully treated.
Portal hypertension secondary to biliary disorders such as primary cirrhosis and primary or secondary sclerosing cholangitis is well known. Biliary changes secondary to portal hypertension are extremely rare, however, and have been described only in case reports.A1 Most of these reports are of patients with extrahepatic portal venous obstruction, because varices as a consequence of portal hypertension are much more common, prominent, and of longer duration in these patients than in those with cirrhosis. Choledochal varices in a patient with portal hypertension are very important from a surgical point of view. They prevent satisfactory exploration of the common bile duct, which at the time may even be difficult to recognise, and these varices can be mistaken for the bile duct.3 Patients like these who have bile duct stones may be candidates for non-surgical therapy. Rarely, the varices may cause haemobilia after liver biopsy or transhepatic cholangiography.' 14 Jaundice secondary to the obstruction of the bile duct by enlarged choledochal varices occurs rarely. This phenomenon was first described by Fraser and Brown in 1944,'5 and quite recently by Choudhary et al, 16 who showed improvement of jaundice and the cholangiogram after successful shunt surgery in a patient with extrahepatic portal venous obstruction. Of the 213 patients with extrahepatic portal venous obstruction seen in our centre, only two had jaundice in addition to the problems of portal hypertension. Both these patients had multiple stones in both the intra-and extrahepatic bile ducts.
None of our patients, except one who had stones in the common bile duct, had raised bilirubin or alkaline phosphatase values despite narrowing of the bile ducts. We presume that this could be a result of the intermittent forceful contractions of gall bladder in response to the ingestion of food which cause an increase in the intraluminal pressure above that of the pressure in the choledochal varices and thus prevent stasis in the flow of the bile. Moreover, the biliary abnormalities are patchy and mainly confined to the left duct, which may allow the bile to flow through other biliary channels.
In conclusion, biliary abnormalities simulating sclerosing cholangitis are very frequent in patients with extrahepatic portal venous obstruction. We believe these changes are caused by portal cavernoma/choledochal varices. These observations are important in the differential diagnosis ofsclerosing cholangitis and also before considering these patients for biliary tract surgery.
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